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Abstract

For the traditional PSR model, it is difficult to express the logic relationship of Driving-Pressure-State-
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Response (DPSR) in the assessment of water environment carrying capacity (WECC). Thus, aiming at
evaluating WECC in Chaoyang District of Beijing in 2019, this study established the DPSR model of the
evaluation index system on regional WECC, including water resource driving, water environment pres-
sure, water ecological state and land ecological function response. The results showed that Chaoyang
District’s WECC index reached 0.64 in 2019, which was a high load carrying level. Meanwhile, the contri-
bution rates of water pollution intensity index of industry-agriculture-life, urban non-point source pol-
lution intensity index and water consumption of 10 thousand RMB Gross domestic product (GDP) were
as high as 85.51%, especially the urban sewage discharge intensity accounts for 46.72%. It could be in-
ferred that the industrial structure of Chaoyang District was dominated by tertiary industry. Improving
water use efficiency and enhancing sewage treatment could significantly improve the WECC index. These
results were consistent with the policy called Chaoyang District Planning (2017~2035), which could pro-
vide a scientific basis for water pollution prevention and control in Beijing.
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1. 5|15

WA AR B AW A R A Pr A VG B T TR e &, DASCHEIEER 3 BN A S 8 R e AR
FE[1]o U] BEORRE A 2522 4 XAERE NSRTESN, O ERFI T AT R W] 4R 2 k2 (R OB T AE [2] o TG TR ZK BE
V5L B S A R JE P i AR SRR IR, K BV e A I T A R e R ZR [3] R, AT R R T A4
AR PP R K3 B EOC R AR iE ).

JK ¥R 7K % /3 (Water Environment Carrying Capacity, LA N f&#x WECC)FH LAl & X Ik FR B0 N . &5
BCORSCHRRES T, T2 N AR s 825U 4] [5] [6] AEARISBABAVEN i, W T faba ik &
LRGP HTIEL6] [T RS HTIE[5] 55 . IR 875 2 R w] AR P o HLEE IR i )2 R o e, sEmK RS AN
g8 FA TSR RO T R BIE R bR R RIOKIEE . HAT, PSR (JE7 - IRZS - mi R RE A2 I AR A [ 7K IR
BRIV 7]. TR VP 0 25 SR SR B T3 — 7 S B /KR B AR B PIRAS M DURAE X IR A AL 2
TSNS KR4 AR ) BB R . FE Tk, DPSR (BK3) /1 (Driving force)- & /7 (Pressure)- IR 2 (Status)- i 7
(Responsive force)) A (R H, AMUFELE T BRPNFREE Ri$e tH ) DPSIR BB fEHR /R I 5T 5 N T3 2 B] R G &
3, EAETRHh PSR B Giit-HidE iR /2 [8]. Hiltk, DPSR Y At % P-Ail TN £ 52566 i 1 /K A48 2K 3 )
A Y, XETXIBUKIRE - &5 - (2 BE & KRG RS R R ARG 8 E L.

Lk, AHFFUERE AT Z H K BRI RS H 1 b s AR X N R PIEFLIX . fR 4% DPSR FIZ 5 ¢
A, BT 2019 A6 5T HIRH X KRS AR E S VRPN 7T, MK B 3 0 40 55 2 T 48 7 5 B X KRB - 2835 -
AR A RGHRHE, AT X KBRS R R IR AEE S0 MEAR S 3% .

2. WEE XL BB RIR
2.1. RRESR
AT X BT AL SR AR, B TABSFK R, LI A A AU B0 % S [0]. Hordy, IR
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SRR 117.81 km, VTR 78 RE AR AR KRN 136.61 km M H AR R S KR 10.17 km, [RII 94 4, K3,
[ #34 8,567,205.46 m?, £ 5% X i #4(470.8 km?) ] 1.82%, Wil 1 fiow.
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Figure 1. Water system distribution map of Chaoyang District
1. BARAXK RN E

FIRH X AR G5y 43 m3, ALK 1/49, & TR E B KX [10]. EIE TS, $AMHX &5
SERE T LU =P R[], FH/KSEFR DL A 7K (5.62 12 m®, 2019 4F) 57.47%(1 A TG /K 8o 3 . h4h,
AR X AR DI X, BN HAIE AR AL, SRR —[11] [12], 33X 2019 /KT EIF K HEmik
351.5%, J& T HHURVEGRKIIX . Ak, AEETEKARERHAMX 2, SEOGH R AR T V K E[13].
FHBH X A T REIE T e K B BoK o B IR L, F 78 5 FH DX /K R B8 K 3% 7738 7 JE IRE

2.2. BARKIE

BL 2019 4FAb 5T T EHFH X AR S0 N .

AL LR HIFHIX 2019 4E [ RAFA S RIBGH AR, ASCHER: TESSEAERM. 2019 b5
MK 25 Gitt4E % s KR IEHOR: dbat K IR A R s KR EESR: 2019 AF LTI AE RS IRERIRIL A s 1B AR
B4y T 0.8 KA HERIR AR R R
3. MRG*

3.1. XK EE VRN IEIRERAE

DPSR MR M K IR - 0% - ¥ & RGTTTHEE R B TEFA RS T, RROKIFE 54 5%
Mo RGN EIN R, ATFFOGIERIEE . 4T P S A T4 Ve 0, R4S etk - KR R G
it #, SRF DPSR BRI AR AR JE N AT A 2, MUKRTRINAE . KIRER S e, AKAEA TR 3%, +
R ASTHAS A LR DU /MBS, S 54T 40 407 DPSR KA, K mifH [X /KBRS AR Pk 2 (L[5 2).
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Figure 2. Evaluation index system of WECC based on DPSR model
2. T DPSR #RBVH /K IMGE AR SITFN Ha bR R

Horp, 3RKE) 2 (D) BRI AL IR K B VR T FE 2 K AR 25 R S5 ThRE AN L3t AR 2R Th e~ AR e i, Bildn
IKEPESEH TR EPVRE N RIE SR KA & = A BB R e, BanK 3RS 680 RS E(S) ek
A THRESCHEIRES, I WAHE FUR KRS TG W B2 (R) AR 3802 R AE A 25 D Re X /K IR R G140 R
WAVER, N A A TR e R .

3.2. RIBKIREHEE IR IBIRF R R R E

AT MR 2 343 A5 1 DY 43457, 9%:(0.25/0.50/0.75) [14], K5 S48 PR KR T 208 20 ) MK 7K 28,(0~0.25 43)+
FR 7K #(0.25~0.50 7). =A% (0.50~0.75 43) Ak & #(0.75~1.00 7). BEHIR T o EME, FBWHZRHRETX
HWoKIREE - &5 - 22 & KRG FratE & R iem .. ez, MRz, & 3 fis.
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Figure 3. Classification standard of evaluation index of WECC
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3.3. X /KIFEEE HHIEMR

3.3.1. HIETALIE

SRR B b B AN AN B R AN [B) I 51 RS ) e AR 1 R, s A — Ak O AL B . o 1E A 4R A () EAT
AREE, AEMOK, SEMIKIRE AR E TR BUE RS R, i dEhs  2RQ)iEAT A B, (EHOK, Somi/K IR A& # A B
RN K

Xt F IR R bR
_ (bJ - Bjmin)X(Qjmax _Qjmin)
Vj ) Bjmax N Bjmin * Qjmin (1)
Xt R
_ (Bjmax _bj)X(QjmaX _Qjmin)
Vj ) BJ'max - Bjmin +Qjmin (2)

RFMR@)F: V WFREAIFRE, V< 1o by J950 | BUHERFSBRME: Byed N | TUHE AR SCBRE 0 BE X [ HEA
[ L BRAEL: Bymin 55 § T0UHEAR SRR AR LI (RARAEAL A R IR s Qa5 | TR bR ST (R0 7R SRR FE 1 PR 5
Quuin W0 | THHEhRIZ BT BEAKERFRE 1 FORAG . 36k, L BRAEAN T PR L) 3.

3.3.2. AEFEAE SEHFIE
SR IR AT 1545 BIZRAE X IR B A B AR KN LR S TR BOP B Swece, BF:

Swece = Z S, 3)
i-1

KE)F: Swece WKABZRE I LEEIFIREG SOMBIRZ T E | MEWRIIDEUE; o NIRRT | AN ERI
B m Ofahsi A Hrh, B o RAE R T E[15].

HISARH XK IR - 220% - Ah e & RGURHE T e, AEKBHETT AR S GL 71, SIRH X s T B3 Yk ok
IKHLIX s FEZR ISR TS M, 2019 SEFH X IR AR IR AE T V FOK, KRR EASRIPALIX
O, SR T AR LXK Frel, KEIRRERK A SR UK S TR ORI, B R 2.
b, R X EE DN 2 A s . KIS R SR R HE R R, KOO ST RS e 4R
o~ ARG R AR > TS YR ARE > ARlbiG YR AR A

HE(3) AT A, KIBE AR E ) (Swecc) FHUETEFIH[0,1], (HECK B BIRARH X (KR EE - 235 - 8 E 5 /%
FIRFERE R LT, R, BE. R L RKIAERE AR N A RISES,  BAUPP I KA BERE T 1R
FEIE -

Table 1. Classification of comprehensive evaluation of water environment carrying capacity

@ 1 KRR NEGEETNFRXS

Swece 0~0.25 0.25~0.50 0.50~0.75 0.75~1.0
RS, IR HRER BRI W R
4. ERE D

4.1. FAPHRKIFEEE DTN E RO
@)L H T %0, 2019 ERHFH X AKIR A Z BN 0.64, AT EAEKT, W 4(a). XX
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Figure 4. Analysis of evaluation results of WECC in Chaoyang District
4. BAPRXKIME AR DTN SR T E

4.2. AP KEAGE A B il B AT

4.2.1. IKBEFEREF W

W A(0) s, 7 E R R I K B R R R S AV AR BOIRAS BN 3 7K Sk T AR K B 5% AR 3R ) Dk R A
32 I HE R BH XK BRI AR A R, 7K B IR /K PR SR AR R ) ) B e R . T A T AR R 2K K S (9 5 o6 GDP
FEK IR R AT KIS K 8 S DTk % o5 28.11%, Ui BAWRH X FH/K R85, /KB, WK R )32
A RCPE . i, 2019 FEHRHIX 1) /576 GDP ¥E/K &, AHET 2015 441 2018 4, 437l FF&E T 23.69%F1
9.10%. IXsE[F g 2015 FFFAFHIX & 1 O T S8 A G BN PRHE K A A5 ST L), 017K Y X e
BT TERE, T 2017 FESh AL T AKX AN TR, o, 2017 SEAIENTKR AL, 4EIX 200 5K,
HET™ w1 K AR E 5 T E(F), 56U & FE M /K AR /KR H A2 S 8 WURN /KA LA, F™ s Hi s v Xl S 33k i
IKBRAEYR[16]. F] 2018 4F, 58/ T /K B IX G A, #EA7 7 (g4 30 77 15 7K 85 3 ) P R Ll o ey b mT R0
2019 LSS, 63T WIRH X ¥ 77 70 GDP #E/K & [ ICIE 2 TF LR RS, A5 K R m K R & 30, %
77 B R M
4.2.2. IKIMEIRE 54

DRATRA BH X K35 e B AAE TRV KON 3, BT AR A 30 Y5 K R K IR B 2 3 Dk R ek, FL U2 3 o T I
15 YRR (U 1] 5) . FEZKIS BEBIA TAE I, 2015 AEEARH XARE (AL mtizKis el va TAE 7 RS itls % 75

s
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WERAT)) o KNSR T AT KARTE I . BT 2019 4F, T R BOH \EARA. B FBRID R IEE R R
VT E . RO O E O B 5 AE . MBI R A e BA R, Heh, RO
T BT\ B AR R T B T W P 5K A3 110 36 R, K FR B M0 40 T b b T4 s Ak i e 7k
BARA . SR, FIH KB RIFE A FART IV Kk v oK P[17], BIE L F KK TR AR b3 b ok 4 &b
TV HKF. AL, wPH KRB I K Bk, ok, Aok A0 5 & X A LT 42.93% [12], ¥
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Figure 5. Analytical diagram of contribution rate of water environment index in pressure layer
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